Structural basis for substrate specificity of meso-diaminopimelic acid decarboxylase from Corynebacterium glutamicum.
l-lysine is an essential amino acid that is widely used as a food supplement for humans and animals. meso-Diaminopimelic acid decarboxylase (DAPDC) catalyzes the final step in the de novol-lysine biosynthetic pathway by converting meso-diaminopimelic acid (meso-DAP) into l-lysine by decarboxylation reaction. To elucidate its molecular mechanisms, we determined the crystal structure of DAPDC from Corynebacterium glutamicum (CgDAPDC). The PLP cofactor is bound at the center of the barrel domain and forms a Schiff base with the catalytic Lys75 residue. We also determined the CgDAPDC structure in complex with both pyridoxal 5'-phosphate (PLP) and the l-lysine product and revealed that the protein has an optimal substrate binding pocket to accommodate meso-DAP as a substrate. Structural comparison of CgDAPDC with other amino acid decarboxylases with different substrate specificities revealed that the position of the α15 helix in CgDAPDC and the residues located on the helix are crucial for determining the substrate specificities of the amino acid decarboxylases.